The COUP-TF nuclear receptors regulate cell migration in the mammalian basal forebrain.
Cells migrate via diverse pathways and in different modes to reach their final destinations during development. Tangential migration has been shown to contribute significantly to the generation of neuronal diversity in the mammalian telencephalon. GABAergic interneurons are the best-characterized neurons that migrate tangentially, from the ventral telencephalon, dorsally into the cortex. However, the molecular mechanisms and nature of these migratory pathways are only just beginning to be unravelled. In this study we have first identified a novel dorsal-to-ventral migratory route, in which cells migrate from the interganglionic sulcus, located in the basal telencephalon between the lateral and medial ganglionic eminences, towards the pre-optic area and anterior hypothalamus in the diencephalon. Next, with the help of transplantations and gain-of-function studies in organotypic cultures, we have shown that COUP-TFI and COUP-TFII are expressed in distinct and non-overlapping migratory routes. Ectopic expression of COUP-TFs induces an increased rate of cell migration and cell dispersal, suggesting roles in cellular adhesion and migration processes. Moreover, cells follow a distinct migratory path, dorsal versus ventral, which is dependent on the expression of COUP-TFI or COUP-TFII, suggesting an intrinsic role of COUP-TFs in guiding migrating neurons towards their target regions. Therefore, we propose that COUP-TFs are directly involved in tangential cell migration in the developing brain, through the regulation of short- and long-range guidance cues.